
eDNA Biomonitoring in Galveston Bay

• Dr. Yasmina Shah Esmaeili - Invisible traces, big discoveries: 

Using eDNA to map marine biodiversity (30 minutes)

• Jaelyn Rodriguez - The Gulf eDNA Network: a budding 

collaborative for eDNA research in the Gulf (30 minutes)

• Dr. Guilherme Corte - Hidden Life on Texas Shores: Using eDNA to 

Reveal Coastal Biodiversity (20 minutes)

• Panel discussion (10 minutes)





















Invisible traces, big discoveries: 
Using eDNA to map marine biodiversity

Yasmina Shah Esmaeili
Visiting Researcher TAMUG

Postdoctoral Scientist UTMSI



Using eDNA to assess biodiversity



DNA SOUP!





What about everything you can’t see?



eDNA advantages

Non-invasive method

Sensible to capture low abundance species

Powerful to identify rare and endangered species

Large scale monitoring



How does it work?





Xie et al. 2018



Esser et al. 2024



Esser et al. 2024



Esser et al. 2024

Polymerase Chain Reaction (PCR) 



Environmental DNA metabarcoding

Chavez et al. 2021



Esser et al. 2024



A reference database is like a dictionary of 
known DNA sequences linked to known 

species

No match ≠ no species



Esser et al. 2024



Berry et al. 2021



Berry et al. 2021









What are the limitations of eDNA?



Detection ≠ Abundance

• PCR stochastic/bias

• Different shedding 
rates

• eDNA stability vs 
degradation
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Detection ≠ Abundance

• PCR stochastic/bias

• Different shedding 
rates

• eDNA stability vs 
degradation

What are the limitations of eDNA?

Contamination & 
degradation: 

• Environmental 
conditions

• Sample preservation

• Streamlined protocols

Reference database gaps

• Barcoding is limited in 
some groups

• Erroneous sequences

• Low representation of 
other markers



Xie et al. 2018





Gaffney et al. 2020



Local 
knowledge



THANK YOU!

yshahesmaeili@tamu.edu
yshah@utexas.edu

mailto:yshahesmaeili@tamu.edu
mailto:yshah@utexas.edu


GULF eDNA 
NETWORK

A REVIEW OF PROGRESS SINCE GEN’s
FOUNDING SUMMER OF 2025

JAELYN RODRIGUEZ
Texas A&M Univers i ty at Galveston
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The Gulf eDNA Network was founded 
by a collaborative group of early to 
mid-career scientists at Texas A&M 

University at Galveston and the 
University of Texas Marine Science 

Institute in Port Aransas.



THE GULF eDNA NETWORK TEAM

3The Network

Dr. Sheila Kitchen Dr. Yasmina Shah Esmaeili Dr. Jordan Casey

Jaelyn Rodriguez Ingrid Bunholi Lance David Malcom Jr. Marissa Kordal
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United by a shared commitment to 
biodiversity monitoring and 

conservation, our goal is to connect 
researchers across disciplines and 

institutions to advance 
environmental DNA (eDNA) 

research in the Gulf of Mexico.
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eDNA ON THE RISE
Non-Destructive

Versatile

Innovative

Collaborative

Non-disruptive ecosystem sampling

Flexible applications from lab to field

Improvements in analysis accuracy

Global use eases research co-ops 
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eDNA ON THE RISE

Collaborative



Challenges

No eDNA-Based 
Network for the Gulf 

No Region-Specific
Reference Library

No standardized 
eDNA protocol  

6



The Network
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UTMS I

TAMUG

The Network



7The Network

4 COUNTRIES
11 STATES

55 UNIVERSITIES 
or ORGANIZATIONS

UTMS I

TAMUG

MEMBERS



The Network 7

MEMBERS



The Network 7

MEMBERS



8The Network



8The Network



9The Network



Compile a comprehensive species list for the Gulf

Create a platform to share these resources 

Provide a regional reference library for the Gulf

Generate DNA barcodes for underrepresented taxa

Close gaps in existing reference databases

10The Network
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STEPS TO SUCCESS
Compile Species Lists

Conduct Gap Analysis

– Retrieve information from online databases
– Organize classification and source information

– Identify underrepresented groups in databases to  
   identify priorities for sequencing

The Network



Compile
Species List
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WHY A SPECIES LIST?

GOAL:
IDENTIFY UNDER-REPRESENTED

GoM SPECIES
IN GENOMIC DATABASES 

Compile Species List



DATABASES
USED
FOR
SPECIES
SEARCH

LITERATURE

13Compile Species List



TOTAL SPECIES
IN THE GoM LIST

14Compile Species List



15Compile Species List

ANIMAL SPECIES



16Compile Species List



STEPS TO SUCCESS
Compile Species Lists

Conduct Gap Analysis

17Compile Species List



Gap Analysis



ACTG
TGAC
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LIST

Gap Analysis

FIND MATCHES DATA

------SPECIES SPECIES SPECIES
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DEFINING COI

Gap Analysis 519Gap Analysis



20Gap Analysis

56.2% of our 
animal species list is 

MISSING COI barcodes 
from the database



21Gap Analysis



22Gap Analysis



23Gap Analysis



3

STEPS TO SUCCESS
Compile Species Lists

Conduct Gap Analysis

The Network 24Gap Analysis



25Gap Analysis

LOOKING AHEAD 
Just the Beginning!

Continuing Gap Analysis

Creating a Regional 
 Reference Library

Including further markers and target groups



Growing the 
Network



26Growing the Network



27Growing the Network

CONNECTING

SICB
Gained 12 
Members!

Gulf 
Con

Global eDNA 
Conference



28Growing the Network

COLLABORATIONS

Emerging Research 
Projects

Expanding to Industry, Policy, and 
Government Organizations

BioBlitz Applying for 
Grants



29Growing the Network

COLLABORATE WITH US

Join Our TeamJoin as a Member
Receive our newsletter

and email updates

Reach Out to Collab
Share species lists, sequences, 

and join projects

Be a part of our 
leadership team

(PR needed!)

Taxonomist?
Be a species list 

curator!



30Growing the Network



THANK YOU!



Hidden life on Texas shores: using 
eDNA to reveal coastal biodiversity

Dr. Guilherme Corte
Texas A&M University at Galveston



WHAT IS THE MOST 
WIDESPREAD COASTAL 

ECOSYSTEM IN THE WORLD?





Figure 1. Global distribution of sandy shorelines. 
Luijendijk et al. (2018) Sci. Rep.

Sandy beaches make up about 1/3 of the world’s ice-free coastlines



WHICH COASTAL ECOSYSTEM 
IS MOST USED BY HUMANS?



SANDY BEACHES







Defeo et al. (2009) Est. Coast. Shelf Sci.



“There are about 3.4 billion visits to U.S. beaches 
annually. This is an enormous number of visits — 
more than 225% times greater than the combined 
annual attendance at all National Park properties 
from the Washington Monument to the Grand 
Canyon; state parks; all amusement-park 
attractions such as Disney World; all professional 
and collegiate football, basketball, and baseball 
games; cruises; and events of the National 
Association for Stock Car Auto Racing.”

.” 



“Beach tourists spend $240 
billion annually, more than the 
value of all crops grown in 
America or oil exported by Saudi 
Arabia. They generate an 
economic output of $520 billion.” 





SANDY BEACHES ARE AWESOME!!



WHICH COASTAL ECOSYSTEM 
IS THE LEAST STUDIED?



SANDY BEACHES ARE UNDERSTUDIED



Nel et al. (2014) Est Coast Shelf Sci

UNDERSTUDIED ECOSYSTEMS

Number of papers indexed by 
the WoS published until 2014:

• Sandy beaches = 2,936
• Mangroves = 11,149
• Coral reefs = 20,065 
• Estuaries = 36,358



Lercari (2023) Est Coast Shelf Sci

Fig. 1. The annual number of scientific articles mentioning sandy beaches registered in Scopus from 
2009 to 2019. The number of publications related to other intertidal environments is also shown.



WHY ARE SANDY BEACH 
ECOSYSTEMS OVERLOOKED?



Why are sandy beach ecosystems 
overlooked?

1. They are often perceived as 
biological deserts.

2. They are difficult to study.



DESERTS?





Charadrius melodus (Piping plover)





Glycinde multidens

Donax hanleyanus

Melitta quinquiesperforata

Emerita brasiliensis

Scolelepis squamata

Ocypode sp.

Source: Cifonauta



Corte and Amaral (2018) Brazilian Sandy Beaches



Corte et al. (2022) Mar. Pollut. Bull.; Shah Esmaeili et al. (2023) Divers. Distrib.



Fish 

8766 individuals
64 species

Corte et al. (2022) Mar. Pollut. Bull.; Shah Esmaeili et al. (2023) Divers. Distrib.

Macrobenthos 
5017 individuals

172 species







DESERTS? Polychaeta 12111
Crustacea 6756
Mollusca 54
Insecta 328
Total 19249



Why are sandy beach ecosystems 
overlooked?

1. They are often perceived as 
biological deserts.

2. They are difficult to study.



TIME CONSTRAINTS



PHYSICALLY DEMANDING TO STUDY





REQUIRES SPECIALIZED TAXONOMIC EXPERTISE



• Video waves 






HOW CAN THESE CHALLENGES 
BE MINIMIZED?



eDNA







NON-EXTRACTIVE



BUT DOES eDNA REALLY 
WORK?



Seine net Surf-BRUVs

Shah Esmaeili et al. (2022) Mar. Ecol. Progr. Ser.; Shah Esmaeili et al. (2023) Divers. Distrib.



Fishes: 
159 species
141 using 12S
52 using COI
34 both markers



PATH FORWARD





ECOSSYSTEM 
PROCESSES



BEACH NOURISHMENT















NOURISHMENT

CONTROL

CONTROL



RECONSTRUCT FOOD WEBS



ACKNOWLEDGMENTS



“Pressures will increase the likelihood of social–ecological 
collapses and regime shifts, such that beaches will sustain 

neither the original ecosystem function nor the related services 
and societal goods and benefits that they provide.”



“Pressures will increase the likelihood of social–ecological collapses and 
regime shifts, such that beaches will sustain neither the original 

ecosystem function nor the related services and societal goods and 
benefits that they provide (…) 

Most people want a beach, but few recognize it as an 
ecosystem at risk.”

Defeo et al. (2021) Front. Ecol. Evol. 



Dr. Guilherme Corte
Benthic Ecology Lab

corte@tamug.edu
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